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data obtained at every shot and stores or outputs the waveform data 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the injection molding machine which has an 
abnormality monitoring function for making cause investigation at the time of an abnormal occurrence 
easy to carry out about an injection molding machine. 
[0002] 

[Description of the Prior Art] Generally, also when abnormalities occur, only a temporary rehabilitation 
work on that occasion is performed, and production is resumed by the processing machine used at a 
mass-production process, for example, an injection molding machine, in many cases, without solving the 
cause of fundamental. In that case, the data in which the phenomenon which induced abnormalities, and 
the cause may be shown are eliminated in many cases, and it may become again unusual by the same 
cause. 
[0003] 

[Problem(s) to be Solved by the Invention] usually, the function of data logging adds to an injection 
molding machine ~ having — ****— a pressure (for example, clamping pressure --) An injection 
pressure, a dwelling pressure, the resin pressure force in metal mold, the resin pressure force of the 
heating cylinder head, etc., rates (for example, a screw rate, a mold clamp rate, an injection speed, etc.) 
and temperature (for example, heating cylinder temperature — ) Locations (for example, the screw 
location in a heating cylinder, the location of metal mold, etc.), such as whenever [ resin temperature / in 
a heating cylinder / and mold internal temperature ], etc. are various, and logging of required data has 
become possible for every shot. Moreover, the analog wave in every shot is added also to the function 
which can be expressed as a display about the pressure or the rate. Furthermore, when abnormalities 
occur, the classification of the abnormality is memorized with generating time, this is displayed on a 
display in a hysteresis format, or the function to make it print out is also added. 
[0004] Then, although it is possible to use the above logging data and abnormality hysteresis when 
performing cause investigation of an abnormal occurrence, the actual condition is difficult only now. 
[0005] So, the time of the abnormal occurrence in an injection molding machine, and in case the 
technical problem of this invention enables it to memorize the various data in which the signs of an 
abnormal occurrence are shown and performs cause investigation of an abnormal occurrence, it is to do 
a cause investigation activity easy on a screen, as the situation can be indicated by restoration or it can 
print. 
[0006] 

[Means for Solving the Problem] A control unit for this invention to control the body of an injection 
molding machine, and this body of an injection molding machine, A pressure [ in / in response to the 
detecting signal from the various sensors installed in said body of an injection molding machine through 
this control unit / each process under shaping actuation ], In the injection molding machine equipped 
with the display which can display at least one kind of data of various data, such as a rate, a location, 
and temperature, and the storage for memorizing various data, such as said pressure, a rate, a location, 
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and temperature When it distinguishes and outlying observation is detected, whether said control device 
has outlying observation about various data, such as said pressure, a rate, a location, and temperature, 
for every shot It is characterized by memorizing or outputting about a part for the several shots past 
containing the shot by which said outlying observation was detected in the data unusually related among 
various data, such as said pressure memorized by said store, a rate, a location, and temperature. 
[0007] The judgment of whether various data, such as said pressure, a rate, a location, and temperature, 
are data showing the wave in every shot, respectively, and there is said outlying observation By setting 
up the upper limit range and minimum range which make a reference waveform a wave when an 
excellent article is acquired about various data, such as said pressure, a rate, a location, and temperature, 
respectively, and carry out a value change serially based on this reference waveform It is carried out by 
whether it enters within limits specified in said upper limit range and the minimum range. 
[0008] In addition, a specific judgment time domain is set up in the time domain of one shot, and it may 
be made to perform the judgment of whether there is said outlying observation. 

[0009] Furthermore, by having a printer, the data for the several shots past containing the shot by which 
said outlying observation was detected can be displayed on said display, or it can print out by said 
printer. 

[0010] Furthermore, said control unit can make the data for the several shots past containing the shot by 

which said outlying observation was detected record on said storage by having a recordable recording 

device to the storage which can be detached and attached freely to said control unit. 

[001 1] When said outlying observation is detected, said control unit can perform statistics processing 

beforehand defined to the data for the several shots past containing the shot by which said outlying 

observation was detected, and can output the processing result data for cause investigation of 

abnormalities. 

[0012] Said statistics processing is easy to compute a variance, the average, maximum, the minimum 
value, an integral value, the rise time, a fall time, and rate of change. 

[0013] Said control device displays said processing result data on said display, said printer is made to 
print it out, or you may make it store it in said storage. 

[0014] Said control unit puts in various data, such as said more pressures for two or more shots to said 
storage than said several shots, a rate, a location, and temperature, the point, and does /advance 
withdrawal of them, and you may make it make it memorize in a format. 
[0015] 

[Embodiment of the Invention] In an injection molding machine, it is as having stated above that the 
pressure wave form in every shot which fabricates mold goods, and a rate wave can be acquired. In the 
feedback control system of an injection molding machine, if these pressure wave forms and rate waves 
have the the same setting wave (command value), a fixed profile will be drawn theoretically. However, a 
wave becomes the Bure ****** delicately according to various factors. When mold goods are excellent 
articles, this amount of Bure is settled within minute limits. 

[0016] However, only the wave of a shot which turned into poor shaping will draw a unique profile. As 
the example, drawing 2 shows the pressure wave form of metal mold internal pressure (the near gate) by 
several shots including the wave at the time of a defect shot, and drawing 3 shows the pressure wave 
form of metal mold internal pressure (method of the outside of the gate) by several shots including the 
wave at the time of a defect shot. 

[0017] When what was able to be fabricated normally verifies the cause which becomes a short shot, the 
pressure loss at the time of resin passing near the gate is the cause in many cases. In this case, what is 
necessary is just to supervise Bure of the pressure wave form at the time of resin reaching near the gate. 
[0018] Here, if it is based on a certain disturbance although the wave-like amount of Bure always 
becomes large when conditioning unstable from the first is being carried out, as shown in drawing 2 and 
drawing 3 , it will become the Bure ****** greatly suddenly. On the other hand, if metal mold gets 
fatigued, a wave will shift from the original profile gradually. 

[0019] In order to study the cause of an abnormal occurrence, it becomes important from the above 
viewpoint to carry out the monitor also of the wave for the several shots past in front of an abnormal 
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occurrence especially. 

[0020] With reference to drawing 1 , the monitoring function by this invention is realizable with the 
configuration of the common knowledge with which an injection molding machine is equipped. That is, 
the injection molding machine is usually equipped with the control device 12 for controlling shaping 
actuation of the body 1 1 of an injection molding machine, the keyboard 13 for inputting or changing the 
various set points, the display 14 for displaying a pressure wave form and a rate wave in each process 
under shaping by the detecting signal from a process condition and the various sensors currently 
installed in the body 1 1 of an injection molding machine, and storage 15 and a printer 16. 
[0021] As a sensor, in the case of an electromotive injection molding machine The load cell for 
detecting the pressure for detecting clamping pressure or a distortion sensor, an injection pressure, and a 
dwelling pressure, The resin pressure sensor in the cylinder head for detecting the resin pressure force in 
the resin pressure sensor in metal mold for detecting the resin pressure force in metal mold, and the 
heating cylinder head, The rate sensor installed in the measuring motor in order to detect screw 
rotational speed, In order to detect an injection speed, there is a position sensor for detecting the resin 
temperature sensor for detecting the temperature sensor for detecting the rate sensor installed in the 
injection motor and heating cylinder temperature and the resin temperature in a heating cylinder and the 
screw location in a heating cylinder etc. 

[0022] Anyway, a control unit 12 samples by the fixed cycle to the detecting signal from these sensors, 
and is memorized to storage 15 as digital data in which a display or print-out is possible as a wave in 
every shot. Of course, since big memory capacity is needed in order to memorize the digital data 
obtained from all the above-mentioned sensors about all shots, it is desirable to attain reduction-ization 
of memory capacity, as the selective registry of the classification of the data which should be supervised 
beforehand can be carried out. 

[0023] The pressure, rate into which the control unit 12 was beforehand registered for every shot, When 
it distinguishes and outlying observation is detected, whether there is any outlying observation about 
various data points (digital data), such as a location and temperature The inside of various data points, 
such as said pressure memorized by the store 15, a rate, a location, and temperature, Make it memorize 
independently to a store 15 about a part for the several shots past containing the shot by which outlying 
observation was detected in the data point related unusually, or it is made to display on a display 14, or 
prints out by the printer 16. 

[0024] Especially the judgment of whether there is any outlying observation is performed by [ as being 
the following ]. That is, it is carried out by whether it enters within limits specified in these upper limit 
range and the minimum range by setting up the upper limit range and minimum range which make a 
reference waveform a wave when an excellent article is acquired about various data points, such as a 
pressure, a rate, a location, and temperature, respectively, and carry out a value change serially based on 
this reference waveform. Let the upper limit range and the minimum range be the value which added 
several% of value to the value of a reference waveform, and the subtracted value. 
[0025] Drawing 4 shows the example which set the upper limit range and the minimum range as a 
certain data point as mentioned above, respectively. In addition, it is more practical to perform the 
above-mentioned judgment about not all the time domains of one shot, but to set up the specific 
judgment time domain T2 in the time domain Tl of one shot, and only for this specific judgment time 
domain T2 to be made to perform judgment actuation. This is because the description of abnormalities 
tends to appear in all the not a time zone but specific field of one shots. Of course, since it changes with 
classification of digital data in many cases, this judgment time domain is set up according to the 
classification of digital data. 

[0026] When outlying observation is detected still as mentioned above, a control unit 12 performs 
statistics processing beforehand defined to the digital data for the several shots past containing the shot 
by which outlying observation was detected, and outputs the processing result data for cause 
investigation of abnormalities. Although statistics processing can perform various count by software 
program like spreadsheet software, as the typical thing, a variance, the average, maximum, the minimum 
value, an integral value, the rise time, a fall time, and rate of change are gathered. 
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[0027] Thus, the obtained processing result data can also be displayed on a display 14, it can be made to 
be able to print out by the printer 16, or a storage can be made to memorize. A user can perform cause 
investigation of an abnormal occurrence using the data point and statistics processing result for several 
shots which did in this way, and were displayed or printed out. Especially the thing observable [ the data 
point for the several shots past in front of the shot which abnormalities generated ] is important when 
searching for the signs of an abnormal occurrence. 

[0028] In addition, recently, the memory card called as a storage a floppy (trademark) disk, a removable 
disk, and a PC card is offered. In consideration of this, a control unit 12 may be equipped with a 
recordable recording device to a storage. In this case, a control device 12 makes the data point for the 
several shots past containing the shot by which outlying observation was detected record on a storage. 
And another personal computer can be made to perform the above-mentioned statistics processing by 
setting this storage to another personal computer with the above-mentioned software program. In this 
case, the statistics processing facility in a control unit 12 may be omitted. Moreover, although this 
invention is realizable from adding the above-mentioned monitoring function to an established control 
unit, when the function of an established control unit has a limit, the above-mentioned monitoring 
function may be realized by another control unit of dedication. 

[0029] Furthermore, a control unit 12 puts in various data points, such as more pressures for two or 
more shots to storage 15 than several aforementioned shots, a rate, a location, and temperature, the 
point, and does /advance withdrawal of them, and you may make it make it memorize in a format for 
storage capacity reduction of storage 15. In this case, various data points in case abnormalities are not 
detected will be automatically eliminated sequentially from old data. 

[0030] Furthermore, this invention does not have that it is applicable to any injection molding machine 

an oil pressure controller and electromotive type also until it says it. 

[0031] 

[Effect of the Invention] Since it can display or print after according to this invention being able to 
indicate the situation by restoration, or being able to print and performing statistics processing further on 
a screen, when performing cause investigation of an abnormal occurrence by having enabled it to 
memorize the various data in which the signs of an abnormal occurrence are shown, the time of the 
abnormal occurrence in an injection molding machine, as explained above, a cause investigation activity 
can be made easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the wor( i which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of an injection molding machine, and the control unit for controlling this body of an 
injection molding machine, A pressure [ in / in response to the detecting signal from the various sensors 
installed in said body of an injection molding machine through this control unit / each process under 
shaping actuation ], In the injection molding machine equipped with the display which can display at 
least one kind of data of various data, such as a rate, a location, and temperature, and the storage for 
memorizing various data, such as said pressure, a rate, a location, and temperature When it distinguishes 
and outlying observation is detected, whether said control device has outlying observation about various 
data, such as said pressure, a rate, a location, and temperature, for every shot The injection molding 
machine characterized by memorizing or outputting about a part for the several shots past containing the 
shot by which said outlying observation was detected in the data unusually related among various data, 
such as said pressure memorized by said store, a rate, a location, and temperature. 
[Claim 2] The judgment of whether in an injection molding machine according to claim 1, various data, 
such as said pressure, a rate, a location, and temperature, are data showing the wave in every shot, 
respectively, and there is said outlying observation By setting up the upper limit range and minimum 
range which make a reference waveform a wave when an excellent article is acquired about various 
data, such as said pressure, a rate, a location, and temperature, respectively, and carry out a value change 
serially based on this reference waveform The injection molding machine characterized by being carried 
out by whether it enters within limits specified in said upper limit range and the minimum range. 
[Claim 3] The injection molding machine characterized by setting up a specific judgment time domain 
in the time domain of one shot, and performing the judgment of whether there is said outlying 
observation in an injection molding machine according to claim 2. 

[Claim 4] The injection molding machine characterized by displaying on said display the data for the 
several shots past containing the shot by which said outlying observation was detected by having a 
printer further in the injection molding machine according to claim 1 to 3, or printing out by said printer. 

[Claim 5] Said control unit is an injection molding machine characterized by making the data for the 
several shots past containing the shot by which said outlying observation was detected record on said 
storage by having a recordable recording device in an injection molding machine according to claim 1 to 
3 to the storage which can be detached and attached freely to said control unit further. 
[Claim 6] Said control unit is an injection molding machine characterized by performing statistics 
processing beforehand defined to the data for the several shots past containing the shot by which said 
outlying observation was detected, and outputting the processing result data for cause investigation of 
abnormalities when said outlying observation is detected in an injection molding machine according to 
claim 1 to 5. 

[Claim 7] It is the injection molding machine characterized by being that to which said statistics 
processing computes a variance, the average, maximum, the minimum value, an integral value, the rise 
time, a fall time, and rate of change in an injection molding machine according to claim 6. 
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[Claim 8] It is the injection molding machine characterized by for said control device displaying said 
processing result data on said display in an injection molding machine claim 6 or given in seven, making 
said printer print out, or making said storage memorize. 

[Claim 9] Various data, such as said pressure for two or more shots with more [ to said storage ] said 
control units in an injection molding machine according to claim 1 to 8 than said several shots, a rate, a 
location, and temperature, are put in the point, and it is the injection molding machine characterized by 
carrying out and making it memorize in a format /advance withdrawal. 



[Translation done.] 
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